Introduction
A typical business register is built using administrative sources provided by organisations that produce administrative data as a by-product of their main functions. It is also maintained by updates provided by these files, direct surveying of the updates to obtain their classification and contact information, as well as survey feedback from surveys that use the register as a frame.
It is highly desirable to have an accurate and up-to-date business register, as it has a direct impact on the quality of data that are produced by surveys using it as a frame. Characteristics of such a business register are as follows. It should reflect the complex nature of some of the more complex businesses. It should be as free of duplication or missing units as much as possible. It should be properly classified with respect to key stratification variables such as business size, geography and industry. It should be easily updateable so as to represent the "newer" business picture, and not lag too much behind it. It is usually not possible to have all these desirable features. This results in a frame that has missing units, inaccurate structures, as well as improper contact information, to name a few defects.
These defects can be compensated by sampling and estimation procedures. Some of these techniques will be discussed in this paper. The paper is structured as follows. A short description of the current register is provided in section 2: Cuthill (1996) provides more details. In section 3, we define some of the errors found on a register. In Section 4, we provide a description of some of the sampling and estimation procedures that can compensate for these deficiencies.
Design and Maintenance of the Business Register
The Statistics Canada Business Register is a central repository of information on businesses in Canada mainly based on three administrative lists from Revenue Canada. It is used as the principal source to produce annual and sub-annual business survey frames for the economic statistics program.
Administrative Files: The three administrative sources provided by Revenue Canada are: the Payroll Deductions accounts, the Goods and Services Tax accounts (GST), indicating sales of $30,000 or more, and the annual Income Tax returns of corporations. The Payroll Deductions are accounts used by employers to remit, usually monthly, monies to Revenue Canada for Pension Plans, Unemployment Insurance contributions and other deductions. Employers and non-employers remit GST taxes, monthly or quarterly, to Revenue Canada as well as claim input tax credits. The Income Tax returns is an annual statement of revenues and expenses. A common identifier linking these three sources, called the Business Number (BN), was introduced in 1997.
Structure: The Business Register is made up of complex and simple businesses. A complex business is one that operates in more than one industry or province (around 10,000 businesses). A simple business is one with a simple structure (almost 2,000,000 businesses). The Business Register maintains these structures for the larger Businesses. There are also approximately 200,000 active businesses on the Business Register that are not surveyed because they have not been assigned a proper industry or geography code. They are referred to as the unclassified businesses.
Births: A business acquires a Payroll Deduction account, a GST account or a corporation account, by contacting Revenue Canada. If it is a new business, a Business Number is assigned. Revenue Canada requires its legal and operating data (including the expected number of employees and a description of its industrial activity). This is the main source of births for the Register. If the business is already established and requests additional accounts, the assigned new account is linked to its BN. This provides a signal to The Business register that the business may have changed its organizational structure. Such signals are also obtained from the Income Tax returns.
Deaths: Once a business ceases to operate it no longer remits its contributions due to Revenue Canada: all of its accounts are then closed. The corresponding record is deactivated on the Business Register usually 12 months after closure, provided that no reactivation has occurred in the interim.
Size Updates: The monies remitted by businesses update the measures of sizes on the Business Register, as well as the contact information. Payroll Deduction remittances update the Number of Employees and Gross Business Income for employers via a model. GST remittances update Gross Sales as a proxy for GBI. Income tax data provide Gross Business Income for Corporations that are a non-employer and that do not have a GST account.
Surveys: Statistics Canada also conducts surveys to update frame information. Any unit for which a discrepancy was signaled between the frame data and collected economic data is surveyed. In addition, complex businesses are surveyed (profiling survey). The resulting data update their operational, legal and accounting structures. This survey is either conducted in reaction to a signal from an administrative source or as a periodic updating activity.
Definition of Frame Errors
There are three types of frame error: coverage (missing, extraneous, duplicates), classification (size, industry, geography), and contact (name, address, telephone number) (see Laniel et al 1996) .
Missing units can be new active businesses that recently opened an account but have not yet been added to the Business Register. The process of adding new accounts takes around one month. They can also be smaller active non-employer businesses excluded from the Business Register by design (e.g. unincorporated non-employers with GST sales smaller than $30,000 and those without a GST account). Missing units result in a downward bias.
Extraneous units are businesses whose accounts are owned by organizations that are not involved in an economic activity (e.g., household accounts), inactive businesses that remitted in the last 12 months or complex inactive businesses or part thereof, not yet identified as inactive via profiling. Extraneous units may introduce an increase in sampling variance of the survey estimates.
Duplicates are units that are represented more than once on the Business Register. These units are due to the imperfect linkage between the Payroll Deduction, the GST and the Income Tax accounts. They result in an upward bias in survey estimates if they are not identified.
A unit is misclassified when its size classification, industry code or geography code is incorrect. Inaccurate industry or geography coding is caused by a coding error by clerical staff, or by an undetected change in classification. Incorrect size measures are caused by incorrect modeling (if predicted using a model), or a frame that is out of date when it is updated by administrative data. Misclassified units result in coverage biases, as well as increased variances for the estimates.
Incorrect contact information occurs for several reasons. First, contact information initially obtained from Revenue Canada administrative files may not be suitable for direct surveying.
Second, a business that has moved and has not forwarded its new address. Inaccurate contact information results in poor data coverage, as well as increases in non-response. More details are available in Hidiroglou and Srinath (1995) .
Sampling and Estimation Improvements
The deficiencies of a frame can be attenuated via sampling and/or estimation procedures. Each procedure can reduce complementary or overlapping deficiencies.
Sampling Procedures
The coverage of a frame can be improved by several ways. One is to combine several frames (multiple frame methodology). If the objective is to yield an unduplicated frame, then the degree of duplication can be reduced via good matching algorithms. If it is felt that such an unduplication process is incomplete or prohibitive, then multiple frame estimation techniques can be used as given by Skinner and Rao (1996) . The introduction of a unique identifier that uniquely labels the units within the various frame sources is an ideal solution. Structural integrity of complex businesses is another component of coverage. This can be updated by having the various surveys that are drawn from the register to signal structural changes. Businesses can then be profiled and restructured. A form of over coverage is the retaining of known dead units on a frame. Procedures for removing such deaths should be unbiased (i.e. independent to the sampling process) and ensure that the succeeding estimates in a periodic survey behave in an expected manner (i.e., smooth).
Misclassification of units can be reduced by the use of three procedures. (i) Rotation procedures based on permanent numbers; (ii) Two-phase sampling, whereby the first-phase sampling units are classified at coarser (but correct) level than the second-phase sampling units; and (iii) A flagship survey whose aim is to obtain accurate classification data, as well as a number of other key variables. Such a survey should be designed so as to obtain highly reliable estimates of given counts for specified classification groups (size by industry by geography). These counts would then be used to calibrate survey estimates. Heldal and Spøtvoll (1988) have given procedures for combining survey (high quality) and frame (impure) counts. Sample size and allocation procedures need to be developed to profit maximally from this technique. Over sampling is another technique that is used when misclassification is expected. Hidiroglou (1994) provided a general procedure for computing the sample size and allocating it to strata, given expected misclassification rates for different classification variables.
Estimation Procedures
Estimation is a powerful tool for "fixing" deficiencies in a frame. Its main strength lies in its joint use of auxiliary information and sampling weights to yield "nearly" unbiased estimates for parameters of interest.
Auxiliary information can be used in several forms. (i) Direct calibration, with poststratification and raking being the most heavily used procedures. (ii) Imputation using past data from the same unit (as in trend imputation) or current data from other units (as in hot-deck). (iii) Combining administrative and survey data via modelling procedures. This can be as simple as adding the administrative data to the survey data for disjoint sub-universes (direct), or predicting the required variables using relationships obtained from the survey data and applying them to the administrative data.
Past under coverage for sub-annual surveys can be reduced by imputing "backwards" data that could not be collected because the unit had not yet been eligible for selection (for classification reasons), but was active during those time periods. Apportioning the known active non-classified units into required domains of interest can reduce current under coverage. Note that the importance of this procedure diminishes for backwards imputed data, since the under coverage has been partially accounted by this imputation. The sampling weights can be suitably adjusted by post stratification factors that reflect the population counts at time of estimation. These counts will usually differ from those computed at time of sample selection.
Inverse calibration as discussed by Heldal and Spøtvoll (1988) can sharply reduce the misclassification, and provide an aid to domain estimation in the form of post stratification.
The negative impacts of duplication can be eliminated unbiasedly using a share weight procedure, as given by Lavallée (1995) for example. This procedure essentially reduces the selection weight by the number of times that a given unit can be drawn into sample.
